Antinatriuretic effect of acute morphine administration in conscious rats.
The renal response to the acute administration of morphine was examined in conscious, chronically catheterized, nonhydrated rats. After control clearance periods, morphine sulfate was injected i.v. at 4 mg/kg followed by an infusion of 2 mg/kg X hr. Morphine caused an increase in urine flow which was variable in magnitude and duration. The initial diuresis was not maintained despite continued morphine administration and replacement of lost fluid. Compared to vehicle treatment morphine also induced marked sodium and chloride retention which was sustained throughout the 2-hr infusion period. There were no changes in blood pressure or heart during the clearance periods, although an initial transient hypotension and bradycardia were observed with morphine injection. There were no changes in glomerular filtration rate which could account for the antinatriuresis. Naloxone pretreatment blocked all of the observed renal responses. The results indicate that morphine exerts its effects on electrolyte excretion by enhancing renal tubular sodium or chloride reabsorption rather than changes in systemic hemodynamics or glomerular filtration rate. In a separate series of experiments, urine osmolality, osmolar clearance and free water clearance were estimated. All rats receiving morphine transiently excreted a hypotonic urine (minimum 183 +/- 23 mOsmol/kg of H2O) with a reduction in osmolar clearance and a sharp increase in free water clearance. These findings are consistent with a temporary inhibition of vasopressin release by morphine.